Cu is now commonly used for wires in LSI because of high conductivity and EM resistance. However, voids are frequently produced at the bottom of the Cu wire during heat treatment process and wire breaking occurs. To clarify the origin of the defect production process at the atomistic level, we have performed molecular dynamics simulation. The focus of the present study is how the difference of crystal orientation affects on the stability of Cu ultra fine wire structure. Cu atoms with fcc structure were placed in the wire form surrounded by rigid Ti walls. Three different orientations of Cu wire were examined: (111) stacked on the bottom, on the side wall and parallel to the wiring direction. The isothermal annealing was at 300 900 K and the compression strain of the buried wire was 0 4. It was found that the wire structure with (111) stacked parallel to the front of the drain is most unstable. Therefore the controlling crystal orientation is shown to be one of the key technologies for the next generation wiring process. 
(a) Atomic structure of (111) stacked on the bottom under the condition such that compression distortion is 0 and heat treatment temperature 450 K, (b) Atomic structure of (111) stacked on the bottom under the condition such that compression distortion is 3 and heat treatment temperature 450 K. Fig. 7 (a) Atomic structure of (111) stacked on the side wall of groove under the condition such that compression distortion is 0 and heat treatment temperature 300 K, (b) Atomic structure of (111) stacked on the side wall of groove under the condition such that compression distortion is 3 and heat treatment temperature 300 K. 
